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(57) Abstract: 

PROBLEM TO BE SC)LVED: To 
provide a monitor device and a 
monitor method, which enable 
highly precise measurement of 
remaining film thickness or optical 
detection of a process end point 
practically to any materials, a 
miniaturized and light- weight 
polishing device with the monitor 
device, which enables highly precise 
polishing, and a method for 
polishing a semiconductor wafer, 
wherein a semiconductor element is 
formed, highly precisely by using 
the polishing device in a CMP 
polishing process for polishing a 
semiconductor wafer with a rotating 
polishing body. 

SOLUTION: This monitor device 
has a stationary light source which 
monitors polishing state by 
reflection signal light obtained by 
casting probe light on a surface to be 
polished and emits probe light when 
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polished and emits probe light when 
a surface to be polished is polished, 
a photodetector of nonrotation which 
receives reflection signal light, and a 
regression optical part which is 
incorporated in a polishing body 
part, can rotate together with a 
polishing body and projects 
reflection signal light from a 
prescribed position on injecting 
probe light to a prescribed position. 
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«S#MR#$n£0!)liam2 3jW*flF*H«)Tfc:B 
[0042] *HM^ffl{±. m-ft 

[0043301 vimmizTjkztitim-ommBBx- 
«. »z*7T-fA6 la^ajwutro-T-Tts-fi 

ft. »S4 2<7)lS?5fSffilcB3JtLT^c7)Rltfi^S:S 

z3t7T4Xf> iM&m-irv-7mm±x'h 

9. L*>t>2%«t7r-Y>'N'oSgSt<7)ia^(ilSlfgWft 
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Jt7 r 4 A<7>Jg®<7>E#f¥$r n 0 fc U SWS2 3 OS 
flr*£n, >t£>fc£. n 0 ± 1 7 %c7)EHrtT'J.O n 

, ± i -%<r)$m?wm&ttth®%m 

IQfc»B<?)iBl^aW6H* l B 3 £ft& . 
[0044] ^^0J:9ic-rS>I^:(cJ: , ). ISZft7-M 
^'6 1 <r>?sMzmWi.4 2<7y&W®Mlz&'HibZ tflt 
?&< , RB»caBffig2 3<0#®i:SSZ3t7 t4v<6 1 

J6«: J:-f)JBftt6 w i:**Hi*fc«>t:«a3X haWSo 

R= <(n-n* )/( n + n" )) 2 
T-4*£>ft» n=l. Sbtbb. n' =1. 0<02£ 

6. 3\ n 0 CttLT. *O*0<17XJaT*>««r** 
*L. ion, fctfLT. *wa3&«17XiaT<0«ff» 
**+*«««l'C3e7r'f lflD*HBta«W!2 3 4: 
*»*Lfc*S£»i. 7r4/<fc««^*n*>*>8r<-»-f 
tt*fll:a91B2 3<0#ST-<0KSt*£ #*» 1 XOT 

Cifelre* I. . •e^*s»ft^7t$rti J ^r i b * 5 aj* 

[0045] [JgEtfOHSfcJBJB] *ggfflB!IIU. a^BB 

[0046] %E.V>mmBX'it. 35Z3fc7 r A J<mm 
ffitf>Jffil»r¥£n 0 bl. a«*2 3«)a*r*tn 1 fc"f 
n 0 +17%«eirttIOn l ±17%<7)8 
Hrt««*W***6*affl7 0T*Z*7r-f A6 1 
W«ffifc»W82 3 LfrLSnPfc. n 0 

in, cOffitioTJin, ± 1 7%aBff$ftft&X*: 

EagtJBra*ROT*«>£Jil"fcH3£. z<os.m 
[0047] dOj: olC-T^. JlttCt 0 . SSfJSiRO 

£ t , tOtiAKIt 

m*&i&**tZbtfiZ*b. 

[0048] tssoiefSB©] *&i8na&ftt>K 



WffcaWJBfcorafcfl^-Sr&OjKspiR 2 2 &SB 
l/O^AT*)****. ***2 2im&<?>l >XX' 
HULZtilZbi>t>ltf. *ETC»i 1 fflOb vXV)*tf 

SOfc7 r 4^6 1 a%S2 3*>Rffi-C*>Elt 
d i: A\ JBHOSdSJBSTC'SW! 

U:J: 5fc*Z367 t y»><5,asi«-6ro-7'j(ai* 
tKfcT'fcO, *TO2 3ttSS«T k §frv»«*£ft-»-0> 

LT L 4 ^ . SZ#7 v A > < 6 1 OigiiCtt 
«ffi* J S«4 20ttBfeSt^LTSl f 7t^& 4 )(C«S(C 

Kcbmzmmztix^b. mt"). &-±7t4/\(> 

ft. «#&a t w«sw7-*»-5fcjtt**2 2*ai»i 

c. mLtzt%nmwim<?mfe<r)&z&^x'h 

b. KKCl»flCV<7-*»-9fcM£¥jR2 2tt. SZ5fc 

■mur . mmmz. mmx-mitzm^^xm 

~%y r 4 A- 6 1 (cn Oatf Z k ¥X'$ . {-OtljRS 

[0049] Lmxnmmmi ^m&mm^^mn 

r 4 jstnvmmzhh U sX 2 2 0 1 
3K7r>fAfl5iBBt* t aNBH7 0T«NIS*i-C^4jST 
<0»H*4. H6Ttt*¥»2 2*««»UyXrflWiS 

7T4't<r)18fficomVim£n 0 b I. VyX22 0<T>B 
ttmZntb-t&tZ. n 0 ±1 7%<7)©HrtTjaon 2 

±1 7%^Kfflrt^®ift*5r*-rS«^S'J7 0Tmz 
3t7 r 4 A 6 1 Offiffi t U yX 2 2 0 fc SrS^-f & . 

[0050] ZOXiiZi-ZZbiZi:*). fS-%7T4 

v<6 1 <mm:<nwm3&b\'VX2 2 oos^W) 

#ffi<7)3tORItSrffi«-t b Z b ifiX'% . -£<7>*S£RWff 

[0051 ] [»i:09EieBn] 3ls|liS^JSJi. U VX 
2 2 0 <7)«ffi(C^t« fc U >-X 2 2 0 1 Off ffiORIt t 

a. &x<7)mm$teU B Ji?b<r)izm^t:®(>iz. 

[0052] mAOHSfi^STIi. SSZ7t7 r -f / V« 
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EO®#r¥£n 0 fcl. U >*2 2 0<7>gifi*£ n 2 t 
■fh'ct. n 0 ± 1 7%oeBrtt'B.On 2 + 1 7%<0 
efflrtWStfmSrW-f Sg^J" 0THzk7 t4A6 
10JgSi:U>X2 2 0i$«3t-ri). L*>L&* { *>. 
n 0 >n, (OfCiotUn, ± 1 7%<7)Jl#r$&tt£ 

[0 0 53] ZOXolZtZZtiZ**). t£f&JK!R<7> 

[0054] [ BAagde&v] 2 

2tf5ftiS«aH t *07fc*rf . *Hi£Jg®{i^5WSIM 
IU69«2 2 £ J: 0$&g?tf££/C<9*g&i>. 
B7C»ivC. *¥»2 2 2 2 1 fctt»* 

^&2 22££*;t. JSCR 1 ) 1 4£M;c.4>. £9 1 4 

ti. wBjt¥»2 2 1 oi^vwRA 2cowmmmt 

WC*ft$fffiBfcR»t$>il*. 
[00 553 JHZ.-*7 t 4 A-6 1 *^^3fe<0Hiftf^[fi] 
li . 7 r 4 A-jMW * t'-f £ t »*> S C t *** l> . 

ti&zf ixmsBMtnwBt & 5 . 2 2 

*>+CKtt<»*l*B9 1 4li. «Z5E7T-f A6 
4^P»^S 3I**7t4a<-6 lfr&HJB*** 

7*3&3Jia^fla%J<*<l: LT t . i OK 0 1 4 £S 
X\ £t£4 2^BfeB±^(?)7-a_7-3tOB3lt{ait 

*m$iTtux<r>/*9->izm£Zithzttfz-% s. 

&fc.r £0J: 3 turn. ■) 1 4 £R Wltf. tit*) 4liM<Xi> 

1 0 0 5 6 ] & fc. *XI0BSfc£ft& fctttStOSt* 

JBCt iitf . fegfeST'RS* Lfc«^«:*T3l»» 2 
2CJ: "3»tT. »Z*7r-f><-6UcB9&tr£fc 

S«4 2«0»Bf®S^TD-7'3t<OB3|tffiat^S5- 

ZbtfT*. WCB9 1 4c7)^OtaSEtC«t S^ftr 

[0057] [B-ADBfflEHB] **tt»«W)»flHH* 

WI2 9t»WB[2 3k«WKfl/'«'7-*J»o3l»3R2 
2fcEBLTn*jftTO*JWr*. #**2 2ttBR«> 



W7"d.^T-^$*1TU|>. *Z0>»t»!B?liJI£B2 
4 fcflfc7*D-7'JIHiMK4 20SWeBCI1 

m?h£X'nmz%finixiioziitf$>*). wbim 
xcozx-v ht iTBwsnfcSMresfcv 

<nX\ ;ofl.'N*7-5r»o3t^2 2(:J:O0fM^'f 
XcOZX-y hlZ&r)&tS0)X'h&. ft. #KKJEfC. 
B-KatBJ:£~£ttftl:«)ia. ifcUJBZEWBfcS 

zsitatos^y u-#*jR*Mca»t-c tan. c 

36»4>aS«ri-»-CS»«r<3tttaaS2 6J:J:>)5&tr6; 
[0058] fcLkfMl LfcR^BtaSttBBSST. t 

A^i§icr£tftruif«ia»flii£-f«>. 

[ 0 0 5 9 ] *fc. JSLhRELfcB — -m^co^i^S 

RWtt^ttLTJi. ff*L<ii#3te0lt**fc* f «dIl 
5 it. 3e*HS»2 6»«K4He» (TH 

S2 4 Bfcifc. S»3b6»4> 1 <Wa±tf)0» 
0»3tO^iS-4HtRSt<i^fc LXtfM!,-tZ> 
fcftfcff* L<(i*fiitiJS2 6WfrteO (^HS) # 

OiJQtatfiaW^ov^Tti^Wfl 0-1 5 096 3& 
1-047485211^071 0-2891 
7tB*S*lTV»4. 
[0060] 3 6(C*fc. 
* (CTiif3085 2. *¥»2 2. IfSSSS. »> 

ffl L"83^«^T2^ Lfc/<-f 7VCW ? C i ^ff * L 
^. 

[0061 ] C<0J: o K#*-:?8Sli. 

»±»#t . Qnc?*aa£B3 1 1 7 b 3 4 
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ximtmw.*'<-Azm&t'-&*Tv 2 5 . 3t 
. tm&mmmmwfrhmixikm&zttf 

oigftgKffigtf®**-?^ .limits*. 

[0062] [SH-*>58i»B!B] SS— . JS=. 9IE9. 8 

Sg-OlliBBJSfcJHve. !fWMK7 7>fM'<9S-«0JS 
ffifc JgZKOJrgffiT . &tf SIZ<733te7 r 4 A'<ofg-0)Sgffi 

l*Ikl4iE*IflIfce»L. (7WT#).£LTft 
&aJtstcA9tLTLlio.r£:A I *>.&. »Z*>3fc7 
r-f^<03 jr^S: 1.45, fl-afcOEtfM*?r 1 . 
0 0fcr*fc#IBBBlC*Nt4KS«!tt»3. 4 XT* 

4. ro-y^Rstm^3t<?)^S(ig{eS'l4 it; is 

[00 6 33 £«y>fX*ttffi#0>S/NitfcttTStf 

*o. ssz. meg. sis. sba. st. &tfmA 
\tit7 r 4 ivmmrtiwzhh. m-commmxa 

wmjfoZft7T4t<<rmy>faizMLxftm.t-fhz. 



[0064301 12:012 Kiji-f £>tt#3SS£JB®0>- 
notffiBT&S. 01 Hi. »-OS8SS«S:*fai 
««BZ*7r-f A6 1 Oi§SB6 5* { tg#(::3ft. ^3S6 

starve *z*>*7 r-f y<fl)tt*qaB<^)ffiai:ii#¥ 

fTCSivO*4jft1W>*01 tSSS. 01 2(201 1 
comz±7T4J<6 l£)5gSB6 5<T>&*mX'hh. 6 1 
<i§5~ft7T>fA. 7 Hi>lJ0^7r>f 's<r>WZ'h f ) . 

w«(iciBorro-7*3etE«ffl-f** t e«W6. 7 

2(iro-7**ofiaB*l«I. 7 5«KH<3#3K«eWi- 
IfiTC&S. 7 6J2^Zc03t7r-f ^'6 lA^tBSt-fSiti 

»rD-73tai^szewt7 t^\'6i ^ASt-rsRi* 
mmtetfmz^t. 7 3<iaistrD-7'3togffi^r 

HI. 7 4J2Kltfi^7t^ffi*[Slt'J>S. 7 7limZC0 
IBS 7 3 soffit. 7 8JiJg®«0i«5ft (£ft> t'J>0. 
^T-fA^U? 1 tSZOJgffl8 0Wi£^8 0oa>-f 
ftJg-CJ>4. ii^«7 8{i3TOl^AU . 4 5<DE 
3*7r4 8®£ 3*16. i«ft*{irn-7* 
3Ktf0mzcOffiffi8 0A.coAStfl{=t¥L^<7)T-. AWft 

<i aa»r a - r^aaWKoHifr* t« s-r 6 ft arc* 

0. 11. 6AtC*i. ifc. 8 2tt7 , D-7*3e*«»Z 
««B8 0K:»i-^-CEJWii:S«>RIWirftO. AW 
ft 7 8 fc9 L < . 8 3 llRStT d - 7*3lW)*iai-C* & . 
[0065] Tn-7ft* ? M530ft7T4 AHPI&jgO 

6. 3*3^7 7^6 l<9tt7 l{^oT*|fil7 2(C 
|S|*»o-C©frr6rD-7**llA«ft 7 8-CSSZWJiH 

8 o t Ait l . a*rft 8 1 x-fm 3 <ir aatr* fc ttic 

-g?<orn-7'3t{iRStft 8 2 T'RItri. . 30r Lfc7* 
n-73Bi*«7 3tififfiL. SS4 20ffiSfg®CA 

. *m 7 3 1 »gf®fflwat8*ifii k JiStttciss 

SiVO ii*»tOE«fi^*{43Wll7 6CiB 
•oT^(6]7 4tf£ffiL. JB~«)JBffl8 0fc»^T»ZO 
*7r>fAKAItt8 1. S«fft7 8T'AltL. S*7 1 
CffloT*rtl7 5ttKlW6. 83^|SICCSW$ 
*lfcEW7'o-7'3ia4*7T^y<«)<*7 1 C»LT 1 6 
St7C#<<Sv^T^S7tf>t^omz^3t7r'(>'56 1 
«W&-Hfc»*1^f- mZ03K7T^fA6 1 ££18 

<7)X o iz LTRfltfi^*«7K^tBS 2 6 izASt LTfi^ 

tLxtiunztih. z nmmmteysntiz x o ten m 

[00663 *mimm'l£%-0)ift7 r A ><0)&-<r> 
JSS8 OtC^t5TD-7'3t<?)RW3t* < ^a3S2 6(2 
ASWSitJWr^f. Kttfi#jl£ff>S/NJt^aK> 
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C 0 0 6 7 ] JilhOiftBJi-Cti. »*0>fc*>£. £-<T>H 

tmB<r>%Mmt. ix . &-<ryjz7 t-(a'6i <r>&-<r> 

5gH8 O^AtfttfcttLTftSai: ZtlZ^&W&tm 

muz. nmB.t-r&9mtzntbizmzin&7 

6 \ <r>w.— wagm. w>— <r>it7 r 4 A6 2<nw.—<r>^m 

cr>t'tii)^-'yv±ki)tymw.t2tix^tum<. -kUff) 

>Mi. *«fflMMMfcLfcfc*«7UT**>«8»* 

m=. Dies. JB3E. IKA. MUs. fttf»;Vtf!)5ltB»»K 
i>*7 r 4 y«*MHBfc#7 r 4 LT**BK 

i t izi mmii&x'mmx'Z 4 . 

[0068] Uh<?)RWrtt*7 r -f /<0MBDO«:jK7 t 
-f IT #S»rf 4 £i(;:J:97U73KfciS 

7 t 4 > tnmzM LT*Mfc-^fc#*ffi(cR»l»jI: 

[0069] [3H— WWBBSR] *SBBBSSIi. #7 
T-fA6l. 62tLT?S*J: , )B£l.3r$-fttl>5fe7 
7 4A£RHvO>4£T'<9A£5-. *=. MS. HE. 
»A. *fc. HA. atflH+OjOI»«i:IWr6. *H 
SfeBSS Tffl n 4>*i 4 ± 7 r 4 1 <Wt*r»tt *>* 5 iMttHI 
**»fc*4RW»tt*>? 9 <y KtfO+fc. 7 7 ••/ FtU 

*i. ff*>t*raittfc»i4. ifc, i&TArtmmk 

r-f^'CJ:')t»*ajl*-Cft6. Kfc. ?7 7H»t37 

<Ifc#T'£ . *<7)IS3IAy H^7 t 4 A J: 0 t7c6(cS 
Xr*-*}1* (ft) SOU*? H7-f h/K KSrtfi L< 
[0070] *$ttftarC(i . #7 r 4 'ttTOttttdqi 

*fctt0HMnO3V''C?h4l:tBI4,:J:*ftt*4. SS 



#4. 4fc. 7t7r4^>-iSNAT'<f>4«T\ 
$&$?>7fl££ r 3S3|-f 4 w k A J T' J . 3£?&<7>t£ft(-i* 
■f4S*K* i S^. 

[0071] fcliBM! LfcSI— »-h- WjeWBBT*. 

WM(0^-9m^tft&-thZi:ltmoiX'i i ^\ Z 
[0072]**:. £LkK91U:ai — -3B+-*>»i» 

nuns*. zntuMz. ^ms»2 6^mtz»9cja (* 
ztz. *-?mmi. wmeffinw-yTtmzttftii 

«7)-Srl^^ . 0iJ:^«0A5-7HfeRWfi^t L"C^tB"f 4 
ES?ft4. zixhQ^t.-uyx&nmmmn.V 

oaoiaftajatBico^TttsaH 1 10-150963& 

1 -04 7485ftW»iffl 0-289 1 

[0073] s^cifc, *«fflo*-^»wi. m 

+ (Wilf5KS55 2 . *¥*2 2 . tt«W. ») C» 

[0074] ZnXolZtt-fgfflt. *wtt&& 
*». BihaWJ-fc.- EME-f4flfeje«3 1fcS<"ir7l*3 4 
{cES$ftTIs]!E-r4gS^i:. CWtfeti. WihSS^k 
HtB^iaWJ-taWKIS^SifCv^. ZZX\ %J££ 

■r 4S87)-tcei5 ») . QiES^<> yMt uafewfewfe* 

<»±S?7J-tcSi54v:t«:Si»L-Cv>4. CWiotcL 
Tit^JlSS^-x < K4 1'- A^r 'J-/^2 
5. *»2 4. «ftS**WI6*;R (4HKR|ffi%* 

.ri:a<TS. aai»nc(iiM9wnc7 > a-7'jK»s 

TEH£tt±<0HfS(iia4T-$SMte*t4^<7)» 7 
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mwzwmgmzm^iuz. mmmstJMitt&zt 

ogfix-ab o . ttz&mmizmmvmzt-f-rzzt 
#aj*s. zmm^z^mtm^am^tuz^m 
flOx'NOBiecjm.^f. msmzmmimtf^-f 

C0075J 

t&mmftmizm-tbti. itmmm^-zznhft 

S.->M!igS{fc$: 0 S C t . fioBttttfl* xt» 
0T'J>S. 

[04 j *£a*ii0BSff>%-?§ftii. wessons 

0T-&6. 

[05 j &z<?>%mm.<r)eiw T 7-zft'>tz%fr3k<r> 

[06 ] ffi-ta£tt£S£KQH-&a«>''<7-* 
[07 ] SA^l|ffl^aO't7-*ftofcX£aa 
[08 ] »*^IBB!!I«fl^t7-*»ofc*3e**> 

[09 ] cMPsnaaoasH?**. 

[01 0 3 tt^^-^sa^ami^ims^tfli 

[0in »+*>«wsii*>*-**a. mm&w®. 

[01 2 3 %7r4'tttttttOS|8a&*&rfc6. 
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